Supplementary Data (Current molecular epidemiology of Lassa virus in Nigeria)

Amplification and sequencing of Lassa virus genome fragments. The 20-ul assay (QIAGEN OneStep RT-
PCR Kit) contained 2 pl RNA, 0.5 uM forward and reverse primers in various combinations, 0.4 mM dNTP, 1x
RT-PCR buffer, and 0.8 ul enzyme mix. The reaction was performed in a Primus25advanced thermocycler
(PeqLab, Erlangen, Germany) using the following temperature profile: 50°C for 30 min, 95°C for 15 min
followed by 45 cycles of 95°C for 20 s, 50-55°C for 20 s and 72°C for 1 min. PCR fragments were purified and
sequenced on both strands using the PCR primers. No specific reaction conditions were applied for amplification

and sequencing the intergenic region.

Old World arenavirus consensus primers used for PCR and sequencing:

S RNA primers

OWS0001-fwd GCGCACCGGGGATCCTAGGC

OWS0330-rev TAGTGATGGGWGTTGTTCTYTGWGCA
OWS0700-fwd TGATTATTCAGAAYACAWCCTGGGA
OWS0730-rev TGATCYTCCCAGGWTGTRTTCTGAAT
OWS0980-fwd CATGATGARGARTTCTGTGACATG
OWS1000-rev AGCATGTCACAGAAYTCYTCATCATG
OWS1210-fwd AATGGNTCATACCTAAATGARAC
OWS1240-rev TGGGTYTCATTTAGGTATGANCCATT
OWS1400-fwd TCAAAATWCCAACACATAGRCACAT
OWS1430-rev CCTWYTATGTGYCTATGTGTTGG
OWS1900-fwd GAGTCAAGRAGYTTTCTGATRTCATC
OWS1930-rev GATGACATCAGAAARCTYCTDGA
OWS2120-fwd GGTCTCCCTTCAATGTCMATCCA
OWS2150-rev CCAAATGCTAANACNTGGATGGACAT
OWS2165A-fwd TCTTCAGGTCTCCCTTCWATGTCNATCCANGT
OWS2165B-fwd TCTTCAGGTCTCCCTTCWATGTCNATCCA
OWS2170-fwd CTCCCTTCWATGTCNATCCANGT
OWS2330-fwd GATGTTCTWGATGCWATGTAWGGCCA
OWS2380A-fwd GATGTYCTTGATGCWATGTATGGCCANCC
OWS2380B-fwd GATGTYCTTGATGCWATGTATGGCCA
OWS2410-rev CCAGGKGAAAGRAACCCTTATGA
OWS2770-fwd CTTGGCATKGTCCCAAAYTGRTTGTT
OWS2800-rev AACAATCARTTTGGGACMATGCCAAG
OWS2805-fwd GTCAGGCTTGGCATTGTCCCAAACTGRTTRTT
OWS2810-fwd CTTGGCATTGTCCCAAACTGRTTRTT
OWS2840A-rev AAYAAYCAGTTTGGGACNATGCCAAG
OWS2840B-rev AAYAAYCAGTTTGGGACNATGCC
OWS3160A-fwd TGAACATTGGCAACYTCAGAGAAGTC
OWS3160B-fwd TGAACATTGCTGACYTCAGAGAAGTC
OWS3200-rev CATGGGCTKGACTTCTCTGARGT
OWS3200-rev CATGGGCTKGACTTCTCTGARGT
OWS3400A-rev CGCACAGTGGATCCTAGGCTATTKGATTGCGC
OWS3400-rev GCGCACAGTGGATCCTAGGC

Supplementary Table 1. Technical sequencing parameters

L RNA primers

OWL1800-fwd TGTTCATTYTATGCAGATCCTAAAAG
OWLI1830-rev TAYCTTTTAGGATCTGCATARAATGA
OWL2250-fwd ACAGATCAGATWAARTGYTTTGAGAAGT
OWL2270-rev ACTTCTCAAARCAYTTWATCTGATCTGT
OWL2570-fwd AGCAACAAAAGTGTKGTTGTGAAYAA
OWL2590-rev TTRTTCACAACMACACTTTTGTTGCT
OWL3359D_Y-fwd AGAATCAGTGAAAGGGAAAGCAAYTC
OWL3359G_Y-fwd AGAATTAGTGAAAGGGAGAGTAAYTC
OWL3754A_R-rev CACATCATTGGTCCCCATTTACTATGRTC
OWL3754D_R-rev CACATCATTGGTCCCCATTTACTGTGRTC
OWLA4540-fwd GATGTTARAGAYTGGGTNGATGG
OWL4560-rev CCATCNACCCARTCTYTAACATC
OWL5020-fwd TGCARGACACTRGGTAGCAARTGTGT
OWL5330-fwd CCATGTGATTATTTCCCHATRAAGCC
OWL5360-rev GGCTTYATDGGGAAATAATCACATGG
OWL540-fwd TTTGAAGAATCWGAGTAYWCTAGRCTTTGTGA
OWLS5500-fwd AGGATWAARTTTCTTGATCTYTGTGT
OWL5510-rev AACTTAATYCTRGGTGTCCACYTCAT
OWL570-rev TCACAAAGTCTAGWRTACTCWGAYTCTTCAAA

S RNA L RNA

No. of Sequence No. of Sequence
Strain sequence coverage  Ambiguities sequence coverage  Ambiguities

reads reads/base reads reads/base
Nig08-A18 21 34 1 39 3.1 0
Nig08-A19 21 3.1 0 38 3.2 0
Nig08-A37 23 3,7 0 39 32 1
Nig08-A41 23 3.3 0 38 3.1 0
Nig08-A47 20 3.2 0 39 3.2 0
Nig08-04 20 3.2 0 35 2.9 0
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Supplementary Table 2. Basic sequence features of Lassa virus strains examined in this study in comparison to
known sequences

GP1/GP2 Endo-

Potential N- cleayage Late 'dornalns Polymt?rase nuqlegse

. site inZz motifinL  motifin L
glycosylation

Strain GP* NP? L? 7%  sitesin GP1® SRRLL/GT PTAP-PPPY D-SSDD PD-E-K

Josiah 491 569 2218 99 79,99,109, ..... [ee e m . e ce—e .
119, 167, 224

NL 491 569 2220 99 79,99,109, ..... Jee e m . e ce—e .
119, 167, 224

7148 491 569 2219 99 79,99,109, ..... [ee e m . e ce—e .
119, 167, 224

Macenta 491 569 2219 99 79,99,109, ..... [ee oaiimo. e cema.
119, 167, 224

Ba366 491 569 2217 99 79,99,109, ..... /e e m . e ce—e .
119, 167, 224

AV 491 569 2220 99 79,99,109, ..... [ee e m . e ce—e .
119, 167, 224

CSF 490 569 2217 99 78,98 ,108, ..... /oo e m . e ce—e .
118, 166, 223

Nig08-A18 490 569 2222 99 78,98 .,108, ..... Jee e m . e ce—e .
118, 166, 223

Nig08-A19 490 569 2222 99 78,98 ,108, ..... /oo e m . e ce—e .
118, 166, 223

Nig08-A37 490 569 2220 99 78,98 ,108, ..... /oo .S..—.... e ce—e .
118, 166, 223

Nig08-A41 490 569 2220 99 78,98 .,108, ..... /oo .S..—.... e ce—e .
118, 166, 223

Nig08-A47 490 569 2220 99 78,98 ,108, ..... /oo .S..—.... e ce—e .
118, 166, 223

Nig08-04 490 569 2220 99 78,98 .,108, ..... /oo .S..—.... e ce—e .
118, 166, 223

* Number of amino acid residues.
® Residue position predicted with NetNGlyc 1.0 Server at http://www.cbs.dtu.dk/services/NetNGlyc/

Supplementary Figure 1 (page 3). Phylogenetic analysis of Old World arenavirus complex using complete
nucleotide sequences of GP (1473 nucleotides), NP (1707 nucleotides), and L gene (6654 nucleotides). Trees
were inferred by the Bayesian Markov Chain Monte Carlo method implemented in BEAST software with the
following parameters: general time reversible (GTR) model with gamma-distributed sites; relaxed lognormal
clock with mean substitution rate fixed at 1; 10” steps with sampling every 10°th step; and two independent runs
combined (effective sampling size >200 for all parameters). The tree topology was confirmed by using a
maximum likelihood approach implemented in PhyML software with the following parameters: GTR model with
gamma-distributed sites and consensus of 100 bootstrap trees (trees not shown). BEAST and PhyML support
values are indicated on the branches (posterior/bootstrap). The GenBank accession numbers are shown with the
strains. The origin of Lassa virus strains is indicated by a prefix: SL, Sierra Leone; LIB, Liberia; GUI, Guinea;
IC, Ivory Coast; NIG, Nigeria. The lymphocytic choriomeningitis virus (LCM) main lineage in tress based on
complete sequences includes strains CH-5692, Armstrong, WE, Traub, MX, Pasteur, and Marseille 12.
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Supplementary Figure 2 (pages 5-7). Phylogenetic analysis of the Lassa virus clade with estimation of
substitution rate and age of most recent common ancestors using partial nucleotide sequences of GP (237
nucleotides), NP (631 nucleotides), and L gene (342 nucleotides). Phylogenies were inferred by using BEAST
software with the following parameters: general time reversible model with gamma-distributed sites; strict clock
with estimation of substitution rates and node ages from the isolation dates of the sequences; 10" steps with
sampling every 10°th step; and 2 independent runs combined (effective sampling size >200 for all parameters).
The trees shown were generated with an underlying Bayesian skyline demographic model. Trees obtained with
an exponential growth model were essentially identical (not shown). Posterior values are not shown on distal or
poorly supported branches. GenBank accession number and year of isolation are given with the strains. The
origin of Lassa virus strains is indicated by a prefix: SL, Sierra Leone; LIB, Liberia; GUI, Guinea; IC, Ivory
Coast; NIG, Nigeria.



Supplementary Data (Current molecular epidemiology of Lassa virus in Nigeria)

(A) GP partial
.
1 —
| S
0.91 0.94
1
1
1
.
0.96
1
0.64
.
0.99 I
L
T T T T T L] 1
300 250 200 150 100 50 0

- SL_15_GU979506/2002

SL_21_GU979505/2002
SL_IJ531_AJ310764/2000
SL_331_AJ969404_?/1980
SL_NL_AY179173/2000
SL_Josiah_J04324/1976
LIB_523_AJ969406_?/1980
SL_06-2057_GU979508/2006
SL_25_GU979504/2002
SL_26_GU979503/2002
LIB_06-174_GU830821/2006
LIB_Z148_AY628205/1980
GUI_Macenta-Z158_AY628201/1981
GUI_DGD43_GU830842/2005

- LIB_06-1099_GU830824/2006

LIB_05-1580_121_GU830815/2005
LIB_05-3800_GU830818/2005
LIB_07-30_GU830829/2007
LIB_07-444_GU830834/2007
LIB_06-383_GU830823/2006
LIB_06-295_GU830822/2006
LIB_05-236_88_GU830813/2005
LIB_05-406_90_GU830814/2005
LIB_07-206_GU830833/2007
LIB_07-54_GU830830/2007
LIB_05-2406_129_GU830817/2005
LIB_06-1826_GU830826/2006
LIB_05-2096_127_GU830816/2005
LIB_06-120_GU830820/2006

-+ LIB_06-2442_GU830827/2006

LIB_06-1101_GU830825/2006

- LIB_07-55_GU830831/2007

LIB_07-56_GU830832/2007
LIB_07-29_GU830828/2007
LIB_07-612_GU830836/2007
LIB_07-515_GU830835/2007
LIB_07-624_GU830837/2007
LIB_04-2739_GU830812/2004

-~ GUI_BA289_GU830838/2003
-~ GUI_BA366_GU830839/2003
-~ GUI_BA384_GU830841/2003
-+ GUI_TA491_GU830843/2003

GUI_BA377_GU830840/2003
LIB_05-4094_GU830819/2005
MALI_Soromba_FJ824031/2009
IC_AV_AF246121/2000
NIG_07-05_GU481060/2007
NIG_08-A19_GU481072/2008
NIG_08-A18_GU481070/2008
NIG_08-02_GU481063/2008
NIG_SA_AJ969408_?/1980

- NIG_Weller_AY628206/1981

NIG_GA391_X52400/1977
NIG_CSF_AF333969/2000
NIG_PA_AJ969409_?/1980
NIG_PB1_AJ969405/1981
NIG_08-A53_HM143873/2008
NIG_08-A72_HM143878/2008
NIG_04-10_DQ010031/2004
NIG_08-A37_GU481074/2008
NIG_07-A14_HM143868/2007
NIG_08-A64_HM143877/2008
NIG_04-02_DQ010030/2004
NIG_08-A40_HM143871/2008
NIG_08-A41_GU481076/2008
NIG_08-A45_HM143872/2008
NIG_08-A80_HM143881/2008
NIG_07-A76_HM143879/2007
NIG_08-A61_HM143876/2008
NIG_08-A34_HM143870/2008
NIG_08-A47_GU481078/2008
NIG_08-A55_HM143874/2008
NIG_07-A09_HM143867/2007
NIG_08-A77_HM143880/2008
NIG_08-A57_HM143875/2008
NIG_803213_AF181854/1974
NIG_08-04_GU481068/2008
NIG_08-03_GU481066/2008
NIG_05-043_GU481056/2005
NIG_05-SE40_GU481058/2005
NIG_LP_AF181853/1969
NIG_05-A08_HM143866/2005

Years before present



Supplementary Data (Current molecular epidemiology of Lassa virus in Nigeria)

SL_9607302_AF182255/1996
SL_801102_AF182251/1978
SL_9607300_AF182252/1996
SL_803206_AF182250/1976
SL_801103_AF182249/1978
SL_803211_AF182247/1972
SL_801101_AF182248/1978
SL_807875_AF182245/1982
SL_807976_AF182246/1977
SL_Josiah_J04324/1976
SL_801105_AF182239/1978
- SL_801107_AF182240/1978
SL_801104_AF182241/1978
SL_801106_AF182242/1978
SL_801109_AF182243/1978
SL_801108_AF182244/1978
SL_806843_AF182254/1993
SL_801100_AF182253/1978
SL_803209_AF182236/1975
SL_803205_AF182235/1976
SL_9607290_AF182237/1996
SL_806827_AF182238/1977
SL_NL_AY179173/2000
SL_802662_AF182233/1980
SL_801618_AF182234/1979
SL_807974_AF182257/1976
- SL_803972_AF182256/1982
LIB_803791_AF182262/1980
GUI_Macenta-Z158_AY628201/1981
LIB_Z148_AY628205/1980
LIB_803204_AF182258/1972
LIB_803201_AF182259/1972
LIB_803792_AF182260/1980
LIB_806829_AF182264/1981
GUI_807998_AF182265/1997
GUI_807992_AF182267/1997
LIB_803203_AF182266/1972
LIB_807977_AF182268/1981
GUI_DGD104_DQ832698/2005
GUI_DGD43_DQ832696/2005
GUI_DGD35_DQ832695/2005
GUI_DGD28_DQ832694/2005
GUI_DGD112_DQ832699/2005
GUI_DGD4_DQ832692/2005
GUI_DGD13_DQ832693/2005
GUI_DGD87_DQ832697/2005
GUI_BA382_DQ832679/2003
GUI_BA350_DQ832672/2003
GUI_BA354_DQ832673/2003
045 GUI_BA384_DQ832680/2003
- GUI_BA263_DQ832669/2003
GUI_BA289_DQ832670/2003
1] | GUI_BA366_DQ832675/2003
09 GUI_BA356_DQ832674/2003
GUI_BA378_DQ832678/2003
GUI_BA686_DQ832681/2004
GUI_BA302_DQ832671/2003
0.75 GUI_TA341_DQ832683/2003
- GUI_TA491_DQ832688/2003
GUI_TA471_DQ832687/2003
GUI_TA462_DQ832685/2003
GUI_TA416_DQ832682/2003
1 GUI_TA464_DQ832686/2003
GUI_TA846_DQ832691/2004
GUI_TA820_DQ832690/2004
- GUI_GB132_DQ832668/2003
063 GUI_BG129_DQ832667/2003
1 1 GUI_TA444_DQ832684/2003
1 GUI_TA817_DQ832689/2004
GUI_808255_AF182270/1996
GUI_807868_AF182269/1996
1 GUI_BA375_DQ832676/2003
| GUI_BA377_DQ832677/2003
LIB_803796_AF182271/1981
IC_AV_AF246121/2000
NIG_08-A18_GU481070/2008
NIG_08-A19_GU481072/2008
NIG_803208_AF182232/1975
NIG_803212_AF182230/1976
NIG_807975_AF182231/1976
NIG_806791_AF182228/1993
NIG_Weller_AY628206/1981
NIG_803210_AF182229/1975
NIG_GA391_X52400/1977
NIG_CSF_AF333969/2000
NIG_9608911_AF182272/1996
NIG_08-A37_GU481074/2008
NIG_08-A41_GU481076/2008
NIG_806316_AF182221/1989
NIG_808031_AF182222/1994
il NIG_08-A47_GU481078/2008
1 1 NIG_803214_AF182220/1974
064 | NIG_803213_AF181854/1974
— L NIG_08-04_GU481068/2008
1 1 - NIG_806319_AF182224/1989
| NIG_806320_AF182223/1989
1 NIG_806321_AF182225/1989
I NIG_806322_AF182226/1989

NIG_LP_AF181853/1969

(B) NP partial

0.8

0.35

700 600 500 400 300 200 100 0 Years before present



Supplementary Data (Current molecular epidemiology of Lassa virus in Nigeria)

(C) L partial

0.99

0.99

0.67

0.66

0.99

| |

| |

0.97

0.96

0.9

0.64

0.8

SL_NL_AY179172/2000
SL_20_AY363907/2002
SL_15_AY363906/2002
SL_21_AY363908/2002
SL_620_AY363905/2002
SL_Josiah_U63094/1976

SL_25 AY363909/2002
SL_26_AY363910/2002
SL_06-2057_GU979507/2006
GUI_Macenta-Z158_AY628200/1981
LIB_Z148_AY628204/1980
LIB_803792_AY693638/1980
GUI_BA366_GU979513/2003
LIB_05-2096_127_GU979510/2005
LIB_05-2406_129_GU979509/2005
LIB_04-2739_AY870334/2004
LIB_05-1580_121_GU979511/2005
LIB_05-236_88_GU979512/2005
IC_AV_AY179171/2000
NIG_07-05_GU481062/2007
NIG_08-A19_GU481073/2008
NIG_08-A18_GU481071/2008
NIG_08-02_GU481065/2008
NIG_806791_AY693639/1993
NIG_CSF_AY179174/2000
NIG_04-10_AY693637/2004
NIG_08-A47_GU481079/2008
NIG_08-A41_GU481077/2008
NIG_08-A37_GU481075/2008

- NIG_803213_AY693640/1974

700 600 500 400

300

200

100

NIG_08-04_GU481069/2008
NIG_08-03_GU481067/2008
NIG_05-043_GU481057/2005
NIG_05-SE40_GU481059/2005

0 Years before present



